of the 21 ultracentrifuged (100 000 x g for one hour) sonicated antigen preparation (3 5 Mg/ml) from one strain of Hpylori diluted in coupling buffer (0-1 M bicarbonate buffer, pH 9 6) for 24 hours at 4°C. After washing (phosphate buffered saline (PBS) containing 0 1% Tween-20) and blocking with 0-5% bovine serum albumin (BSA), sera diluted in PBS-Tween containing 1% BSA were assayed in triplicate. Serum dilutions were 1 in 200 for IgG and IgM, and 1 in 50 for IgA. After incubation with goat-antihuman IgG, IgM, and IgA alkaline phosphatase conjugates bound antibodies were detected with p-nitrophenyl phosphate substrate (Sigma) solution at 1 mg/ml in diethanolamine-MgCl2 buffer. The reaction was stopped with 3M NaOH and the absorbance read at 405 nm in a Bio-Rad 2550 EIA ELISA reader. A standard curve of positive control sera and negative controls were included on each plate. Sera were assayed without knowledge of the endoscopic and histological diagnoses.
To determine the sensitivity and specificity of the H pylori IgG ELISA, a cut-off point of 2 standard deviations above the mean value of H pylori negative children was used. To compare cut-off points for determining seropositivity in the H pylon IgG ELISA an intra-assay comparison of paediatric and adult sera was undertaken using sera of 40 endo- 3) . Two positive patients showed no IgG recognition of the 120 kilodalton protein (fig 3) . Limited immunoreactivity in IgM immunoblots was evident in only four of the 21 subjects with Hpylori (table 2) . At a serum dilution of 1 in 10 IgA antibodies were observed in six of the 21 children with H pylori (table 2) , but in four subjects reactivity was limited to only one antigenic band (61 kilodaltons).
Discussion
The identification of H pylori infection in children and its association with gastritisl2'6 and peptic ulceration27 makes non-invasive serological diagnosis of infection important in the management of children with recurrent abdominal pain. In this study we characterised the systemic immune response to H pylori using ELISA and immunolotting techniques. IgG immunoblotting, with its increased sensitivity, proved a useful adjunct for determining seropositivity of patients whose ELISA values were borderline. The IgG ELISA sensitivity and specificity in this study are similar to those previously reported.'8202' Both the age of presentation and length of duration of symptoms are likely to influence the sensitivity of Hpylori ELISAs. A significant increase in Hpylori IgG antibodies, determined by ELI SA, occurred with increasing age in positive children. One of the two ELISA negative subjects who was positive by immunoblotting was only 13 months of age and presumably infection had been recently acquired. Maximal concentrations of IgG are not evident until the ages of 7 to 1028; this is an important consideration when determining seropositivity in younger children.
The sensitivity and specificity of the ELISA will be influenced by the chosen cut-off point.'
Our study clearly shows the importance of using age matched negative controls to achieve optimal sensitivites. With commercial Hpylori IgG response in children to 61, 54, and 32 kilodalton outer membrane proteins but no recognition of a 120 kilodalton protein as observed in this study.'9 This latter protein is not expressed in all strains of H pylori,3'2 and in this study two positive children clearly showed no recognition of the 120 kilodalton antigen. The inclusion of the 120 kilodalton protein in ELISA antigen preparations has been shown to increase the sensitivity of the assay."3
In conclusion, H pylori ELISA and immunoblotting techniques are sensitive and specific tests for determining gastric infection with H pylori. Serological testing of children with recurrent abdominal pain for H pylori antibodies will identify those subjects who warrant further investigation and avoid unnecessary invasive investigations in seronegative children.
